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Abstract 








PROBLEM TO BE SOLVED: To 

realize a highly s 

sensitive and uniform measurement ir 

i the 

3 whole area 

Warn! 


area) of a detecting part, and reduce the thickness and weight so as to be easily handled. 
SOLUTION: In a large area radiation monitor for setting a radiation detector adjacent to a subject to be 
measured to detect the radiation released from radioactivity, and judging the magnitude of the output level i 
from the radiation detector, a detecting part is formed by a plastic scintillator 1 having a large area for emitting 
a light by the interaction with radiation. A radiation detector is constituted in such a manner that a plurality of 
optical fibers 2 with small diameter containing a material receiving the light from the plastic scintillator 1 and 
emitting fluorescence are juxtaposed on the plastic scintillator 1 and delivered from the detecting part, or 
optical fibers 2 using the plastic scintillator 1 as the material are flatly arranged on the detecting part and 
delivered from the detecting part as they are, and these optical fibers are then optically coupled to a photomal 
4 set in an external position distant from the detecting part to convert the light signal transmitted from the 
detecting part into an electric signal. 
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Detailed description of the invention. [0001] . Technology field 
which the invention belongs to. This invention concerns optical 
fiber type large area radiation monitor utilized for body surface 
monitor, material movement monitor or dust radiation monitor, 
exhaust radiation monitor, drainage radiation monitor for for 
example, it monitors the existence of radioactivity such as human 
body and material or air and water in nuclear facility such as 
nuclear power plant. [0002] . Conventional technology. Ever, in 
nuclear facility such as nuclear power plant, in order to monitor 
the existence of radioactivity such as human body and material or 
air and water, this radiation detector is installed using radiation 
detector of large area in detecting element, and the degree is 
measured by the detection of the radiation discharged from the 
radioactivity of measuring object-ee, and the decision of the 
existence of the radioactivity is carried out. [0003] . In the 
place, though in large area radiation monitor of this species, it 
becomes the composition of which the photo mull was especially 
stored the detecting element in the detecting element inside, and 
the contrivance of the thinning of sideways placing the photo mull, 
has done it, there is a limit even in it in the thinning, and the 
detecting element is thick, and it becomes large thing. [0004] . 
And, since the photo mull would uniformly converge the light which 
emitted light by the plastic scintillator of large area regardless 
of the position of the detecting element by emitting the radiation, 
the photo mull has been placed for the position away from the 
plastic scintillator, and it becomes the structure of about 
100mm~150mm of which the thickness of the detecting element is 
thick. [0005] . In addition, by configuration and direction of 
the photo mull, the as transmission of the light is different in 
the detecting element, and the nonuniformity of the detection 
sensitivity is being generated. [0006] . The problem in which 
the invention intends to reach solution. Like the above, in 
conventional large area radiation monitor there was a limit in 
order to attempt thin type and lightening, and there was a problem 
that that the uniform measurement is carried out by generating in 
addition, the nonuniformity of detection sensitivity, was 
difficult. [0007] . It is possible to realize the supersensitive 
and uniform measurement in the detecting element whole area ( large 
area ), and the purpose of this invention is to offer optical fiber 
type large area radiation monitor in which moreover, the handling 
is easy in thin type and light weight. [0008] . Means for 
solving the problem. t& by the plastic scintillator of large area 
which radiates the light in the interaction with the radiation in 
large area radiation monitor that it detects the radiation that to 
begin with, radiation detector is released approach-ingly from the 
radioactivity in the invention in proportion to demand term of 1 in 
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measuring object-ee and judges the size of power level from 
radiation detector in the measurement division it achieves the 
purpose of the superscription. In arranging the optical fiber 
which makes plastic scintillator which radiates the light in 
whether it forms the rising division, and whether by receiving 
light from this plastic scintillator, it draws it from detecting 
element by parallel establishment of multiple optical fiber of the 
thin diameter with the material in plastic or interaction .with the 
radiation to be a material in detecting element tabular, it 
^l^ttlLs from this detecting element as it is extraction. The 
superscription radiation detector is constituted so that photo mull 
which converts the optical signal which this detecting element is 
sending by installing for outside position away from detecting 
element, into electric signal may be made to couple it optically. 

[0009] . Of the and, detecting element in the invention in 
proportion to demand term of 2 from detecting element from this 
shield large number of optical fiber that it installs shields such 
as the lead which removes the effect of natural radiation in 
optical fiber type large area radiation monitor of the invention in 
proportion to superscription demand term of 1 in the circumference 
of detecting element and couples this detecting element optically 
with the photo mull it leads lead again, the slit hole is 
established in the shield. It has be made to be the composition 
with the free drawing. [0010] . In addition, it leads to the tip 
of the plastic scintillator by the guide for the fixed position, 
when in the invention in proportion to demand term of 3, it 
equipped the inside of the shield with the guide in optical fiber 
type large area radiation monitor of the invention in proportion to 
superscription demand term of 2 in detecting element path of 
insertion from the slit hole, and when it inserted the plastic 
scintillator to the slit hole from the shield outside. It has be 
made to be the composition. [001 1] . < <Unparseable Text>> 
The each photo mull is made to couple the edge of the optical fiber 
in order and optically in order to lead in 2 photo mull, and in 
order to the light which emitted light by plastic scintillator use 
this optical fiber as medium, and the electric signal output from 
the each concerned photo mull is counted simultaneously, and the 
size of this power level would be be judged. [0012] . And, in 
the invention in proportion to demand term of 5, the plastic 
scintillator is established together with optical fiber in optical 
fiber type large area radiation monitor of the invention in 
proportion to superscription demand term of 4, and this optical 
fiber would be alternately guided to 2 photo mull. [0013] . In 
addition, it has made the cross-sectional shape of optical fiber a 
round in the invention in proportion to demand term of 6 in optical 
fiber type large area radiation monitor of the invention in 
proportion to superscription demand term of 4. [0014] . And, air 
space or zona pellucida body would have been established in the 
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invention in proportion to demand term of 7 between this plastic 
scintillator and optical fiber in order to take the distance in 
optical fiber type large area radiation monitor of the invention in 
proportion to superscription demand term of 4 between plastic 
scintillator and optical fiber. [0015] . In addition, in the 
invention in proportion to demand demand term of 8, the cross- 
sectional shape of optical fiber is made to be a triangle in 
optical fiber type large area radiation monitor of the invention in 
proportion to superscription demand term of 4, and again, the top 
would have been turned to the plastic scintillator side. [0016] . 
And, the ruggedness would have been established in the invention in 
proportion to demand term of 9 in optical fiber type large area 
radiation monitor of the invention in proportion to superscription 
demand term of 4 on the surface of the plastic scintillator. 

[0017] . In addition, the ruggedness would have been established 
in the invention in proportion to demand term of 10 on the surface 
of the prismatic lens which reflects the light which emitted light 
by plastic scintillator in optical fiber type large area radiation 
monitor of the invention in proportion to superscription demand 
term of 4. [0018] . And, in the invention in proportion to 
demand term of 11, common circuit system which takes in the signal 
from the plastic scintillator of different detecting element in 
optical fiber type large area radiation monitor of invention in 
proportion to superscription demand term of 4 is established, and 
each detecting element optical fiber plastic scintillator 2 groups 
common circuit system. It respectively inputs the signal output 
from the circuit which is common to the coincidence circuit, it 
would be be counted simultaneously. [0019] . In addition, only 
the multiple layer would laminate the layer which combined the 
plastic scintillator with optical fiber in optical fiber type large 
area radiation monitor of the invention in proportion to 
superscription demand term of 4 in the invention in proportion to 
demand term of 12. [0020] . In the meantime, in the invention in 
proportion to demand term of 13, by doing the multiple arrangement 
of unit detecting element in which unit detecting element formed in 
optical fiber in optical fiber type large area radiation monitor of 
invention in proportion to superscription demand term of 1 adjoins, 
while it is shifted a little by some giving angles in ~fo, the 
detecting element would have been formed in the curved surface 
state. [0021] . And, in the invention in proportion to demand 
term of 14, the plastic scintillator is bent in optical fiber type 
large area radiation monitor of the invention in proportion to 
superscription demand term of 1, and detecting element would have 
been formed by parallel establishment of optical fiber in the 
curved surface state. [0022] . Therefore, since that it is 
stored in the monitor by placing the photo mull for the different 
position from the detecting element by the radiation monitor 
coupling optically by guiding the light, detecting element in the 
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condition of optical fiber, without restricting the photo mull for 
the configuration of the detecting element, becomes possible, 
it is possible that it handles the detecting element in thin type 
and light weight and makes it to be the 5§-M?t£ structure. 

[0023] . By and, in large area radiation monitor of the invention 
in proportion to demand term of 2, it installs the shield in the 
circumference of the detecting element, and guiding the optical 
fiber which couples detecting element optically with the photo mull 
from detecting element, and establishing the slit hole in the 
shield, pulling out the detecting element from the shield. It is 
possible to attempt lightening and maintainability improvement in 
addition to the compactif ication, because the proportion occupied 
for the whole weight of the shield is big. [0024] . In addition, 
when in large area radiation monitor of the invention in proportion 
to demand term of 3, it equipped the inside of the shield with the 
guide in detecting element path of insertion from the slit hole, 
and when it inserted the plastic scintillator to the slit hole from 
the shield outside. It is possible to drastically improve the 
workability in order to install the detecting element to monitor 
main body by leading to the tip of plastic scintillator by the 
guide for the fixed position. [0025] . In the meantime, in large 
area radiation monitor of the invention in proportion to demand 
term of 4, large number of optical fiber are established together 
in the plastic scintillator, and the light which emitted light by 
plastic scintillator is the guidance through the optical fiber in 
2 photo mull. It is possible to supersensitively measure the 
radiation in order to remove the noise with random characteristics, 
because the random signal on each circuit is removed by counting 
output electric signal from the photo mull simultaneously in the 
coincidence circuit. [0026] . And, because the signal by the 
light which emitted light by plastic scintillator is surely deduced 
in the coincidence circuit, because the light is uniformly guided 
by in large area radiation monitor of the invention in proportion 
to demand term of 5, it establishes plastic scintillator together 
with optical fiber, and alternately guiding the optical fiber to 2 
photo mull in both photo mull. It is possible that it can surely 
output it to without remove the signal of the ray in the 
coincidence circuit, and does the supersensitive radiation 
measurement. [0027] \ In addition, it is possible to uniformly 
transmit radiated light to both photo mull by making the cross- 
sectional shape of optical fiber a round, in large area radiation 
monitor of the invention in proportion to demand term of 6. 

[0028] . And, it is possible to uniformly transmit radiated light 
to both photo mull by taking the distance by equipping air space or 
zona pellucida body in large area radiation monitor of the 
invention in proportion to demand term of 7 between plastic 
scintillator and optical fiber between plastic scintillator and 
optical fiber. [0029] . In addition, it is possible to uniformly 
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transmit radiated light to both photo mull by in large area 
radiation monitor of the invention in proportion to demand term of ' 
8, it makes the cross-sectional shape of optical fiber to be square 
shape, and turning the top to the plastic scintillator side. 

[0030] . The and, photo mull in large area radiation monitor of 
the invention in proportion to demand term of 9 by establishing the 
ruggedness on the surface of the plastic scintillator, radiated 
light it irradiates it with a scattering to all directions in all 
optical fibers, and it alternately leads in the photo mull radiated 
light uniformly. It is possible to travel. [0031] . In 
addition, in large area radiation monitor of the invention in 
proportion to demand term of 10, by establishing the ruggedness on 
the surface of the prismatic lens, radiated light by scattering in 
all directions, when it is reflected, it is irradiated in all 
optical fibers, and it is possible to uniformly transmit radiated 
light to the photo mull in order to alternately lead in the photo 
mull. [0032] . And, in large area radiation monitor of the 
invention in proportion to demand term of 11, by equipping and 
common circuit system which takes in signal of the plastic 
scintillator of the different detection plane, the other of the 
optical fiber of 2 groups output from the scintillator is input 
into the common circuit system, and the signal output from the 
circuit which is common to the coincidence circuit of each 
detecting element is respectively input. In the common circuit, by 
doing, and counting simultaneously, though the signal which emitted 
light in the different detection plane is mixed, it separates in 
the coincidence circuit established every each plane in the 
principle of the simultaneity, and it is possible that photo mull 
the number and circuit number are decreased, since to take out as 
a signal of the each detection plane individual is possible. 

[0033] . In addition, the sensitivity is low by laminating the 
layer which combined plastic scintillator with optical fiber in the 
multiple layer, for each layer for gamma-ray of which penetrating 
power is strong, since it is thin, in large area radiation monitor 
of the invention in proportion to demand term of 12. Since that 
the gamma-ray sensitivity is made to increase at the degree which 
superimposes the layer rectilinear is possible, it is possible to 
do the supersensitive gamma-ray detection. [0034] . By in the 
meantime, in large area radiation monitor of the invention in 
proportion to demand term of 13 doing the multiple arrangement of 
unit detecting element in which unit detecting element formed in 
optical fiber adjoins, while it is shifted a little by some giving 
angles in "fo, and making the detecting element the curved surface 
state. Since that it puts the distance with the detecting element 
together -by putting together in the shape of the measuring object- 
ee, is possible, it is possible to measure at the uniform 
sensitivity. [0035] . And, it is possible that in large area 
radiation monitor of the invention in proportion to demand term of 
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14, it bends the plastic scintillator, and that it measures it at 
the uniform sensitivity, since that it puts the distance with the 
detection plane together by putting together by establishing 
optical fiber together along the plastic scintillator, and making 
the detecting element the curved surface state in the shape of the 
measuring object-ee, is possible. [0036] . By the above, it is 
possible to realize the supersensitive and uniform measurement in 
the detecting element whole area ( large area ), and it is possible 
that optical fiber type large area radiation monitor in which 
moreover, the handling is easy in thin type and light weight is 
got. [0037] . Form of the execution of the invention. By 
transmitting the light which emitted light in the interaction with 
the radiation detecting element in the optical fiber, and placing 
the photo mull detecting element, and devising, this invention 
plastic scintillator is installed in the detecting element, and the 
place dependence as a transmission of the light is eliminated, and 
it is thinned of the detecting element, the space factor is 
improved. [0038] . That is to say, the detecting element of this 
invention by emitting the radiation, it emits light by interacting 
with plastic scintillator, and the light is released. This light 
travels in the optical fiber, and it is output outside. The light 
of plastic scintillator receives the light in the optical fiber, 
and it emits the fluorescence. This secondary light is 
isotropically released in the optical fiber, and it is possible 
that it consequentially bends the light of the plastic scintillator 
in optical fiber axial direction and efficiently transmits it to 
the photo mull by the reflex in optical fiber wall surface. 

[0039] . And, it is possible to efficiently transmit the light 
which emitted light in plastic scintillator in the direct optical 
fiber, when it has formed the detection plane by arranging the 
plastic scintillator as a fiber state. [0040] . It is that the 
light efficiently travels in doing like the above, and it is 
possible that that that the photo mull is placed to by separate 
from the detecting element, is possible and that it places it for 
the position of which space factor in large area radiation monitor 
is good is possible and that it makes the detecting element to be 
thin type. Then, the monitor of this species, since there are many 
cases in which detecting element occupies the most part of the 
monitor, because measuring object is big, it is that the detecting 
element becomes thin type, and it is possible to make the monitor 
main body a compact. [0041] . In the meantime, it is possible to 
make the size of the shield the small size by guiding the light 
which emitted light in the detecting element from slit hole 
established in the shield shield, in case of the monitor in which 
the shield in which the effect of the natural radiation is reduced 
exists. Then, it is possible to contribute to the lightening, 
because the weight which the shield occupies for the gross weight 
of the monitor is big. In addition, it is possible for the slit 
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shape, since the detecting element is thin, and it is possible that 
the shielding effect shouldn* t not lower and that it draws the 
optical signal outside in respect of the extraction division of the 
shield. [0042] . It explains in detail by the reference of the 
drawing. [0043] . ( the first execution form ) figure 1(a) are 
front elevation and side-view which show configuration example of 
optical fiber type large area radiation monitor ( the body surface 
monitor ) by the this execution form. [0044] . Optical fiber 
type large area radiation monitor of the this execution form the 
radiation that the radiation detector is released approach-ingly 
from the radioactivity in measuring object-ee of ( the figure is a 
case of the human body ) such as object and human body is detected, 
and it is the monitor which judges the size of power level from the 
radiation detector, and especially, it is detected in plastic 
scintillator of 1 of the large area which radiates the light in the 
interaction with the radiation. JbfE in order to form the 
department, and by this receiving light from plastic scintillator 
of 1, in order to draw from detecting element by parallel 
establishment of optical fiber of 2 of the multiple of the thin 
diameter with the material which emits the fluorescence in plastic 
scintillator of 1, and in order to couple in photo mull of 4 which 
converts the optical signal which detecting element is sending with 
installation to outside position away from detecting element into 
electric signal optically. The radiation detector is constituted, 
and size decision of the power level from photo mull of 4 would be 
carried out in measurement division 5. By placing photo mull of 4 
in the different place by this with the detecting element, the 
detecting element has be made to be the structure of thin type. 

[0045] . Still, figure 1(a) inside, 3 show a shading film. 

[0046] . Next, the action of optical fiber type large area 
radiation monitor of the this execution form constituted like the 
above is explained. [0047] . Though the light which emits light 
in the action of the usual plastic scintillator with the radiation 
it is the weak light, and it is very difficult that it is measured 
by taking out in the optical fiber in the detecting element 
outside, for example, it 4£s both simultaneously plastic 
scintillator fiber state optical fiber 2 photo mull # Japanese 
Published Patent Application 4-24582 It has come to that it 

proposes methods such as the method ( for example, "the ^ll 1 ^ 
7-321920" that applied by this applicant ) in which tabular plastic 
scintillator establishes wavelength conversion optical fiber ( 
optical fiber which travels by wavelength conversion of incident 
light in fiber axial direction ) together the report and uses it 
practically. [0048] . It is possible to guide the light which 
also emitted light detecting element in the condition of the 
optical fiber in the interaction with the radiation in either 
method superscription. [0049] . That is to say, at figure 1(a), 
the radiation is emitted, it emits light by interacting with 
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plastic scintillator of 1, and the light is released. This light 
travels in optical fibers of 2, and it is output outside. The 
light of plastic scintillator of 1 receives the light in optical 
fibers of 2, and it emits the fluorescence. This secondary light 
is isotropically released in optical fibers of 2, and it is 
possible that it consequentially bends the light of plastic 
scintillator of 1 in the optical fiber biaxial direction and 
efficiently travels by the reflex in optical fiber of 2 wall 
surface in photo mull of 4. [0050] . And, it is possible to 
efficiently transmit the light which emitted light in plastic 
scintillator of 1 in direct optical fibers of 2 in photo mull of 4, 
when it has formed the detection plane by arranging plastic 
•scintillator of 1 as a fiber state. [0051] . Then, it is 
possible to do size decision of the power level from photo mull of 
4 in measurement division 5. [0052] . It is that the light 
efficiently travels in doing like the above, and it is possible 
that that that it is placed to by separate photo mull of 4 from the 
detecting element, is possible and that it places it for the 
position of which space factor in large area radiation monitor is 
good is possible and that it makes the detecting element to be thin 
type. Then, the monitor of this species, since there are many 
cases in which detecting element occupies the most part of the 
monitor, because measuring object is big, it is that the detecting 
element becomes thin type, and it is possible to make the monitor 
main body a compact. [0053] . It becomes possible that it is 
stored ( it is a foot in figure 1(a) ) in large area radiation 
monitor by placing photo mull of 4 for the different position in 
case of the this execution form from the detecting element, without 
restricting photo mull of 4 for the configuration of the detecting 
element, and it is possible that it handles it in thin type and 
light weight and makes it to be ^Jj& large area radiation 
monitor. [0054] . It becomes possible that the supersensitive 
and uniform measurement is realized in optical fiber type large 
area radiation monitor of the this execution form in the detecting 
element whole area ( large area ), as foregoing was done, and it 
becomes possible that the monitor in which moreover, the handling 
is easy in thin type and light weight is got. [0055] . ( the 
second execution forms ) figure 1(b) are front elevation and side- 
view which show configuration example of optical fiber type large 
area radiation monitor ( the material monitor ) by the this 
execution form. And, figure 2 (a) (b) are front elevation and 
sectional view which show configuration example of optical fiber 
type large area radiation monitor ( thing with the shield ) by the 
this execution form. [0056] . Still, the identical code is 
appended to figure 1(a) and identical element, the description is 
omitted, and here, only the different part is described. [0057] . 
That is to say, optical fiber type large area radiation monitor of 
the this execution form it leads to large number of optical fiber 
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of 2 that it installs shield of 6 of the leads which remove the 
effect of natural radiation in order to supersensitively measure 
like the illustration, etc. in the circumference of detecting 
element and couples this detecting element optically with photo 
mull of 4 from the detecting element, and again, slit hole of 7 is 
established in shields of 6, it. |^ttjp|5s from this shields of 6 
detecting element. It is pulled out, and it has be made to be the 
free composition. [0058] . Next, in optical fiber type large 
area radiation monitor of the this execution form constituted like 
the above, because the proportion occupied for whole weight of 
shields of 6 is big, shields of 6 is installed in the circumference 
of the detecting element, and it leads to optical fiber of 2 which 
couple detecting element optically with photo mull of 4 from the 
detecting element, and slit hole of 7 is established in shields of 
6, the detecting element is pulled out from shields of 6, and it is 
it good. By the fact, it is possible to attempt lightening and 
maintainability improvement in addition to the compactif ication. 

[0059] . It becomes possible that compactif ication, lightening, 
maintainability improvement are attempted in optical fiber type 
large area radiation monitor of the this execution form, as 
foregoing was done. [0060] . ( the third execution forms ) 
figure of 3 it is strabismus figure which shows the configuration 
example of optical fiber type large area radiation monitor by the 
this execution form, and the identical code is appended to figure 
1(b) and figures of 2 and identical element, the description is 
omitted, and here, it describes only the different part. [0061] . 
The that is to say, tip of plastic scintillator of 1 by guide of 22 
optical fiber type large area radiation monitor of the this 
execution form like the illustration, it established guide of 22 
from slit hole of 7 in write second execution forms in detecting 
element path of insertion in the inside of shields of 6, and it 
inserted plastic scintillator of 1 in slit hole of 7 from the 
shield of 6 outside. It has be made to be the composition led for 
the fixed position. [0062] . Next, it leads to the tip of 
plastic scintillator of 1 by guide of 22 for the fixed position, 
when in optical fiber type large area radiation monitor of the this 
execution form constituted like the above, it established guide of 
22 from slit hole of 7 in detecting element path of insertion in 
the inside of shields of 6, and when it inserted plastic 
scintillator of 1 in slit hole of 7 from the shield of 6 outside. 
By the fact, the installation to the monitor main body Ls, because 
the detecting element becomes thinly ( the 3mm~5mm thickness ), 
barn it changes change in write second execution forms, and "fh^ 
&<5s, and it is to establish guide of 22, and it is possible to 
drastically improve the workability in order to install the 
detecting element to monitor main body. • [0063] . It becomes 
possible that the workability in installing the detecting element 
to monitor main body, as foregoing was done, is drastically 
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improved in optical fiber type large area radiation monitor of the 
this execution form. [0064] . ( the fourth execution forms ) 
figure of 4 is a schematic diagram which shows configuration 
example of optical fiber type large area radiation monitor by the 
this execution form, and the identical code is appended to figure 
of 1 or figures of 3 and identical element, it shows it. [0065] . 
That is to say, the edge of optical fibers of 2 is coupled in order 
and optically at photo mull 4a photo mull 4b optical fiber type 
large area radiation monitor of the this execution form like the 
illustration, in order to establish large number of optical fibers 
of 2 together in plastic scintillator of 1, and in order to use 
optical fibers of 2 as medium, in order to the light which emitted 
light in plastic scintillator of 1 lead at 2 photoes mull of 4a and 
4b. The electric signal output from photo mull 4a photo mull 4b 
fill is counted simultaneously in coincidence circuit of 43, and it 
has be made to be the composition which judges the size of the 
power level. [0066] . Still, figures of 4, 41a and 41b show the 
amplifier, and 42a and 42b show the xV^^ V circuit. [0067] . 
Next, the action of optical fiber type large area radiation monitor 
of the this execution form constituted like the above is explained 
using figures of 6. [0068] . The light which emitted light in 
plastic scintillator of 1 it spreads in the 4tc direction in the 
inside of tabular plastic scintillator of 1, and it is taken in to 
both of photo mull of 4a and 4b of the 2 systems. [0069] . In 
coincidence circuits of 43, it is possible to take out only the 
detection signal of the radiation purely, because simultaneously, 
only come signal would be output in output X in order to show at 
figure 6(a), AB, since the case in which it arises in any of A or 
B is most, circuit middle point random noise component. [0070] . 
Therefore, it is possible to supersensitively measure the radiation 
by judging the power level of this detection signal, in order to 
remove the random noise. [0071] . It becomes possible that the 
radiation is supersensitively measured by removing in optical fiber 
type large area radiation monitor of the this execution form, the 
random noise, as foregoing was done. [0072] . ( the fifth 
execution forms ) figure 5(a)~(e) is a sectional view which shows 
configuration example of optical fiber type large area radiation 
monitor by the this execution form, and the identical code is 
appended to figures of 4 and identical element, it shows it. 

[0073] . That is to say, like the illustration, optical fiber 
type large area radiation monitor of the this execution form 
establishes plastic scintillator of 1 together with optical fiber 
of 2 in the detecting element of write fourth execution forms, and 
it has be made to be ( it is shown in the N O, • seal in figures 
of 5 ) composition which alternately leads to this optical fibers 
of 2 to 2 photoes mull of 4a and 4b. [0074] . By next, in 
optical fiber type large area radiation monitor of the this 
execution form constituted like the above, it establishes plastic 
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scintillator of 1 and optical fibers of 2 together, and alternately 
leading to the optical fibers of 2 to 2 photoes mull of 4a and 4b. 
The light which emitted light in plastic scintillator of 1 is 
uniformly emitted at 2 photoes mull of 4a and 4b. [0075] . That 
is to say, since the light which emitted light in plastic 
scintillator of 1 is mainly emitted in optical fibers of 2 of the 
light emission point vicinity, it is that 2 photoes mull of 4a and 
4b alternately couple optical fibers of 2 of the vicinity 
optically, and it is possible to uniformly input at both photoes 
mull of 4a and 4b. [0076] . By this, it is possible to prevent 
the counting loss in coincidence circuit of 43, because it can be 
surely output in both circuit systems as a signal, and it is 
possible that the radiation is supersensitively measured. 

[0077] . Figure 6(b) are the figures which show mechanism of the 
generation of counting loss in generating the deviation of the 
light emitted to 2 photoes mull of 4a and 4b. [0078] . The crest 
value of the way of which the incidence of the light is small 
decreases, when the deviation of the light is generated, as it is 
shown at figure 6(b), and the unilateral is discriminated at 
X>f V circuit of 42a and 42b, and it will be perfectly removed 
in coincidence circuits of 43, since it becomes only a signal of 
the 1 system. [0079] . It becomes possible that the radiation is 
supersensitively measured by preventing in optical fiber type large 
area radiation monitor of the this execution form, the counting 
loss in coincidence circuit of 43, as foregoing was done. 

[0080] . ( the sixth execution forms ) figure 5(a) is a sectional 
view which shows configuration example of optical fiber type large 
area radiation monitor by the this execution form, and the 
identical code is appended to figures of 4 and identical element, 
it shows it. [0081] . That is to say, optical fiber type large 
area radiation monitor of the this execution form has made the 
cross-sectional shape of optical fiber of 2 which is a means as the 
light uniformly is made to travel like the illustration at 2 
photoes mull of 4a and 4b in detecting element of write fourth 
execution forms a round. [0082] . Still, figure 5(a) inside, 51 
are prismatic lens for reflecting the light which emitted light 
from plastic scintillator of 1. [0083] . Next, in optical fiber 
type large area radiation monitor of the this execution form 
constituted like the above, by the round of the cross~sectional 
shape of optical fiber of 2 by irradiating the light which emitted 
light from plastic scintillator of 1 in 2 fibers of 2 which 
surround the light emission division, because most case becomes 2 
intervals of optical fibers of 2, it alternately 4bs at photo mull 
of 4a and 4b. Since it is connected, it is possible to uniformly 
travel. [0084] . In optical fiber type large area radiation 
monitor of the this execution form, it becomes possible that the 
light which emitted light from plastic scintillator of 1 is 
uniformly transmitted at 2 photoes mull of 4a and 4b, as foregoing 


was done. [0085] . ( the seventh execution forms ) figure 5(b) 
is a sectional view which shows configuration example of optical 
fiber type large area radiation monitor by the this execution form, 
and the identical code is appended to figures of 4 and identical 
element, it shows it. [0086] . The that is to say, sky between 
plastic scintillator of 1 and optical fibers of 2 so that optical 
fiber type large area radiation monitor of the this execution form 
may take the distance like the illustration in the detecting 
element of write fourth execution forms between plastic 
scintillator of 1 and optical fiber of 2 which are a means as the 
light uniformly is made to travel at 2 photoes mull of 4a and 4b. 
It has be made to be the composition which establishes gaseous 
layer or zona pellucida body. [0087] . Still, figure 5(b) 
inside, 51 are prismatic lens for reflecting the light which 
emitted light from plastic scintillator of 1. [0088] . Next, by 
taking the distance by equipping air space or zona pellucida body 
in optical fiber type large area radiation monitor of the this 
execution form constituted like the above between plastic 
scintillator of 1 and optical fiber of 2 between plastic 
scintillator of 1 and optical fibers of 2, the difference of the 
solid angle to each optical fiber of 2 from the light emission 
position decreases, and it uniformly approximates it. It is 
possible to uniformly transmit the light which emitted light from 
plastic scintillator of 1 in order to alternately lead at photo 
mull of 4a and 4b, because it consists. [0089] . In optical 
fiber type large area radiation monitor of the this execution form, 
it becomes possible that the light which emitted light from plastic 
scintillator of 1 is uniformly transmitted at 2 photoes mull of 4a 
and 4b, as foregoing was done. [0090] . ( the eighth execution 
forms ) figure 5(c) is a sectional view which shows configuration 
example of optical fiber type large area radiation monitor by the 
this execution form, and the identical code is appended to figures 
of 4 and identical element, it shows it. [0091] . That is to 
say, optical fiber type large area radiation monitor of the this 
execution form makes the cross-sectional shape of optical fiber of 
2 which is a means as the light uniformly is made to travel like 
the illustration at 2 photoes mull of 4a and 4b in detecting 
element of write fourth execution forms to be a triangle, and 
again, it has be made to be the composition which turns the top to 
the plastic scintillator 1 side. [0092] . Still, figure 5(c) 
inside, 51 are prismatic lens for reflecting the light which 
emitted light from plastic scintillator of 1. [0093] . Next, 2 
light by turning the top to the plastic scintillator 1 side in 
making in optical fiber type large area radiation monitor of the 
this execution form constituted like the above, the cross-sectional 
shape of optical fiber of 2 to be a triangle, which surrounds the 
light emission division, because most case becomes 2 intervals of 
optical fibers of 2 for the light which emitted light from plastic 
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scintillator of 1. It is possible to uniformly transmit the light 
which emitted light from plastic scintillator of 1 in order to 
alternately lead at photo mull of 4a and 4b with the irradiation to 
fibers of 2. [0094] . In optical fiber type large area radiation 
monitor of the this execution form, it becomes possible that the 
light which emitted light from plastic scintillator of 1 is 
uniformly transmitted at 2 photoes mull of 4a and 4b, as foregoing 
was done. [0095] . ( the ninth execution forms ) figure 5(d) is 
a sectional view which configuration example of optical fiber type 
large area radiation monitor by the this execution form, and the 
identical code is appended to figures of 4 and identical element, 
it shows it. [0096] . That is to say, optical fiber type large 
area radiation monitor of the this execution form has be made to be 
( plastic scintillators of 52 with the surface ruggedness ) 
composition which establishes the ruggedness like the illustration 
in the detecting element of write fourth execution forms on the 
surface of plastic scintillator of 1. [0097] . Still, figure 
5(d) inside, 51 are prismatic lens for reflecting the light which 
emitted light from plastic scintillator of 1. [0098] . Next, in 
optical fiber type large area radiation monitor of the this 
execution form constituted like the above, by establishing the 
ruggedness on the surface of plastic scintillator of 1, the light 
which emitted light from plastic scintillators of 52 with the 
surface ruggedness scatters in all directions, when the light is 
released from plastic scintillators of 52 with the surface 
ruggedness, and it jfcs it all. It is possible to uniformly 
transmit the light which emitted light from plastic scintillators 
of 52 with the surface ruggedness in order to alternately lead at 
photo mull of 4a and 4b with the irradiation to fibers of 2. 

[0099] . In optical fiber type large area radiation monitor of 
the this execution form, it becomes possible that the light which 
emitted light from plastic scintillators of 52 with the surface 
ruggedness is uniformly transmitted at 2 photoes mull of 4a and 4b, 
as foregoing was done. [0100] . ( the 10th execution forms ) 
figure 5(e) is a sectional view which shows configuration example 
of optical fiber type large area radiation monitor by the this 
execution form, and the identical code is appended to figures of 4 
and identical element, it shows it. [0101] . That is to say, 
optical fiber type large area radiation monitor of the this 
execution form has be made to be ( irregular reflection board 53 ) 
composition which establishes the ruggedness on the surface of 
prismatic lenses of 51 which reflects the light which emitted light 
like the illustration in plastic scintillator of 1 in the detecting 
element of write fourth execution forms. [0102] . Next, in 
optical fiber type large area radiation monitor of the this 
execution form constituted like the above, by establishing the 
ruggedness on the surface of prismatic lenses of 51, it scatters in 
all directions, when it is reflected in irregular reflection board 
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of 53, and it alternately leads at photo mull of 4a and 4b with the 
irradiation to all optical fibers of 2 plastic scintillator 1 
light. In the sake, it is possible to uniformly transmit the light 
which emitted light from plastic scintillator of 1. [0103] . In 
optical fiber type large area radiation monitor of the this 
execution form, it becomes possible that the light which emitted 
light from plastic scintillator of 1 is uniformly transmitted at 2 
photoes mull of 4a and 4b, as foregoing was done. [0104] . ( the 
11th execution forms ) figure 7(a) is a schematic diagram which 
shows configuration example of optical fiber type large area 
radiation monitor by the this execution form, and the identical 
code is appended to figures of 4 and figures of 5 and identical 
element, it shows it. [0105] . The that is to say, common photo 
optical fiber type large area radiation monitor of the this 
execution form the other of optical fibers of 2 of 2 groups that 
they establish common photo mull 4a and 4b and 4c which take in the 
signal of different detecting element from plastic scintillator of 
1 like the illustration in the detecting element of write fifth 
execution forms and output from plastic scintillator of 1. It is 
made to couple at mull 4a, 4b and 4c optically, and it has be made 
to be the composition which counts simultaneously by also inputting 
the signal output from the circuit which is common to coincidence 
circuits of 43a and 43b. [0106] . Still, figures of 4, 41a, 41b 
and 41c show the amplifier, and 42a, 42b and 42c show the 
7*>(X?}) circuit. [0107] . Next, in the common circuit, in 
optical fiber type large area radiation monitor of the this 
execution form constituted like the above, though the signal which 
emitted light in the different detection plane is mixed, it 
separates in the principle of the simultaneity at coincidence 
circuits of 43a and 43b established every detecting element each. 
Since to take out as a signal of the each detecting element 
individual is possible, it is possible that photo photo mull the 
number and circuit number are decreased. [0108] . Figure 7(b) 
are time chart which show this operation principle. [0109] . It 
becomes possible that photo mull the number and circuit number are 
decreased in optical fiber type large area radiation monitor of the 
this execution form, as foregoing was done. [01 10] . ( the 12th 
execution forms ) figure of 8 is a schematic diagram which shows 
configuration example of optical fiber type large area radiation 
monitor by the this execution form, and the identical code is 
appended to figures of 5 and identical element, it shows it. 

[01 11] . That is to say, optical fiber type large area radiation 
monitor of the this execution form has made the layer which 
combined plastic scintillator of 1 with optical fiber of 2 like the 
illustration in the detecting element of write fifth execution 
forms to be the composition which laminates only the multiple layer 
( 3 layers in figures of 8 ). [0112] . Next, the sensitivity is 
low by laminating the layer which combined plastic scintillator of 
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1 with optical fiber of 2 in the multiple layer, for each layer for 
gamma-ray of which penetrating power is strong, since it is thin, 
in optical fiber type large area radiation monitor of the this 
execution form constituted like the above. Since that the gamma- 
ray sensitivity is made to increase at the degree which 
superimposes the layer rectilinear is possible, it is possible to 
do the supersensitive gamma-ray detection. [0113] . It becomes 
possible that the supersensitive gamma-ray detection is done in 
optical fiber type large area radiation monitor of the this 
execution form, as foregoing was done. [0114] . ( the 13th 
execution forms ) figure of 9 is strabismus figure which shows the 
configuration example of optical fiber type large area radiation 
monitor by the this execution form, and the identical code is 
appended to figure 1(b) and figures of 2 and identical element, it 
shows it. [0115] . That is to say, it has be made to be the 
composition which forms the detecting whole element in the curved 
surface state by placing the multiple ( 4 pieces in figures of 9 ), 
optical fiber type large area radiation monitor of the this 
execution form though it is shifted a little in "3*0, by giving 
some angles in respect of unit detecting element in which the unit 
detecting element like formed like the illustration in adjoins. 

[0116] . Of next, in optical fiber type large area radiation 
monitor of the this execution form constituted like the above by 
forming the detecting whole element in the curved surface state by 
doing the multiple arrangement of unit detecting element in which 
unit detecting element formed in optical fiber of 2 adjoins, though 
it is shifted a little in "3*0, by giving some angles, that it puts 
the distance with the detecting element together by adjusting shape 
of the measuring object-ee. Since it is made, it is possible to 
measure at the uniform sensitivity. [0117] . It becomes possible 
that it is measured in optical fiber type large area radiation 
monitor of the this execution form at the uniform sensitivity, as 
foregoing was done. [0118] . ( the 14th execution forms ) figure 
of 10 is strabismus figure which shows the configuration example of 
optical fiber type large area radiation monitor by the this 
execution form, and the identical code is appended to figure 1(b) 
and figures of 2 and identical element, it shows it. [0119] . 
That is to say, like the illustration, optical fiber type large 
area radiation monitor of the this execution form bends plastic 
scintillator of 1 in the detecting element of write second 
execution forms, and it has be made to be the composition which 
forms detecting element by parallel establishment of optical fiber 
of 2 in the curved surface state. [0120] . < <Unparseable 
Text>> Since that it puts the distance with the detection plane 
together by putting together by forming the detecting element in 
the curved surface state, in the shape of the measuring object-ee, 
is possible, it is possible to measure at the uniform sensitivity. 

[0121] . It becomes possible that it is measured in optical fiber 
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type large area radiation monitor of the this execution form at the 
uniform sensitivity, as foregoing was done. [0122] . By the 
above, it is possible to realize the supersensitive and uniform 
measurement in the detecting element whole area ( large area ), and 
it is possible that optical fiber type large area radiation monitor 
in which moreover, the handling is easy in thin type and light 
weight is got. [0123] . Still, the detector the effect is high 
for this invention, as it is not limited to the each superscription 
execution form, and as the large area dick piece number is more 
abounding, and it is possible to apply as well as the case in which 
it is above-mentioned, even if it is the equipment which has 
composed the monitor of the single detection system, this. 

[0124] . Effect of the invention. The detecting element by 
plastic scintillator of large area which radiates the light in the 
interaction with the radiation in large area radiation monitor that 
it detects the radiation that to begin with, radiation detector is 
released approach-ingly from the radioactivity according to the 
invention in proportion to demand term of 1 in measuring object-ee 
and judges the size of power level from radiation detector in the 
measurement division, as the above be explained. In arranging the 
optical fiber which makes plastic scintillator which radiates the 
light in whether it forms it, and whether by receiving light from 
this plastic scintillator, it draws it from detecting element by 
parallel establishment of multiple optical fiber of the thin 
diameter with the material which emits the fluorescence in plastic 
scintillator or interaction with the radiation to be a material in 
detecting element tabular, it 31s from this detecting element as it 
is 31. The photo mull is placed for the different position from 
the detecting element, because the superscription radiation 
detector is constituted so that photo mull which converts the 
optical signal which this detecting element is sending in coming, 
and in installing for the outside position away from detecting 
element and broth, into electric signal may be made to couple it 
optically, the photo mull is not restricted for the configuration 
of the detecting element, and it is stored in the monitor, and the 
detecting element is handled in thin type and light weight and is 
easy it. Optical fiber type large area radiation monitor in which 
to make to be the structure is possible can be offered. [0125] . 
And, according to the invention in proportion to demand term of 2, 
shields such as the lead which removes the effect of the natural 
radiation in optical fiber type large area radiation monitor of the 
invention in proportion to superscription demand term of 1 are 
installed in the circumference of the detecting element, and large 
number of optical fibers which couple this detecting element 
optically with the photo mull are guided from detecting element, 
and again, the slit hole is established in the shield, it is 
detected from this shield. Optical fiber type large area radiation 
monitor in which to attempt compactif ication, lightening, 
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maintainability improvement, because the department is pulled out, 
and because it has be made to be the free composition, is possible 
can be offered. [0126] . In addition, when according to the 
invention in proportion to demand term of 3, it equipped the inside 
of the shield with the guide in optical fiber type large area 
radiation monitor of the invention in proportion to superscription 
demand term of 2 in detecting element path of insertion from the 
slit hole, and when it inserted the plastic scintillator to the 
slit from the shield outside, it is the tip of the plastic 
scintillator by the guide, and it is 2j| for the fixed position. 
Optical fiber type large area radiation monitor in which that the 
workability is drastically improved by installing the detecting 
element to monitor main body, because it has be made to be the <C 
composition, is possible can be offered. [0127] . In the 
meantime, a part of optical fiber is the light cup in order in the 
each photo mull according to the invention in proportion to demand 
term of 4, in order to establish large number of optical, fiber 
together in optical fiber type large area radiation monitor of the 
invention in proportion to superscription demand term of 1 in 
plastic scintillator, and in order to use this optical fiber as 
medium, in order to the light which emitted light by plastic 
scintillator lead in 2 photo mull. Optical fiber type large area 
radiation monitor in which that the radiation is supersensitively 
measured by removing the random noise, because it is made to put 
it, and because the electric signal output from the each concerned 
photo mull is counted simultaneously, and because the size of this 
power level would be be judged, is possible can be offered. 

[0128] . And, optical fiber type large area radiation monitor in 
which to do the supersensitive, radiation measurement, because 
according to the invention in proportion to demand term of 5, 
plastic scintillator is established together with optical fiber in 
optical fiber type large area radiation monitor of the invention in 
proportion to superscription demand term of 4, and because this 
optical fiber would be alternately guided to 2 photo mull, is 
possible offers it. It is made. [0129] . In addition, optical 
fiber type large area Radiation monitor in which to uniformly 
transmit radiated light -to the photo mull, because it has made the 
cross-sectional shape of optical fiber a round in optical fiber 
type large area radiation monitor of the invention in proportion to 
superscription demand term of 4, is possible can be offered 
according to the invention in proportion to demand term of 6. 

[0130] .. And, 7 Or according to the invention in proportion 
to demand term of 7 radiated light uniformly, because air space or 
zona pellucida body would have been established between this 
plastic scintillator and and optical fiber in order to take the 
distance in optical fiber type large area radiation monitor of the 
invention in proportion to superscription demand term of 4 between 
plastic scintillator and optical fiber. Optical fiber type large 
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area radiation monitor in which to travel to )V is possible can be 
offered. [0131] . In addition, optical fiber type large area 
radiation monitor in which to uniformly transmit radiated light to 
the photo mull, because^according to the 'invention in proportion to 
demand term of 8, the <?ross-sectional shape of optical fiber is 
made to be a triangle in optical fiber type large area radiation 
monitor of the invention in proportion to superscription demand 
term of 4, and because again, the top would have been turned to the 
plastic scintillator side, is possible. It can be offered. 

[0132] . And, optical fiber type large area radiation monitor in 
which to uniformly transmit radiated light to the photo mull, 
because the ruggedness would have been established in optical fiber 
type large area radiation monitor of the invention in proportion to 
superscription demand term of 4 on the surface of the plastic 
scintillator, is possible can be offered according to the invention 
in proportion to demand term of 9. [0133] . In the in addition^ 
offer according to the invention in proportion to demand term of 10 
optical fiber type large area radiation monitor in which to 
uniformly transmit radiated light to the photo mull, because the 
ruggedness would have been established on the surface of the 
prismatic lens which reflects the light which emitted light by 
plastic scintillator in optical fiber type large area radiation 
monitor of the invention in proportion to superscription demand 
term of 4, is possible.**" It is cut. [0134) . And, according to 
the invention in proportion to demand term of 11, common circuit 
system which takes in the signal from the plastic scintillator of 
different detecting element in optical fiber type large area 
radiation monitor of invention in proportion to superscription 
demand term of 4 is established, and each optical fiber plastic 
scintillator 2 groups common circuit system. Optical fiber type 
large area radiation monitor in which to decrease photo mull the 
number and circuit number, because it would be be counted 
simultaneously, and because it respectively inputs the signal 
output from the circuit which is common to the coincidence circuit 
in the rising division, is possible can be offered. [0135] . In 
addition, optical fiber type large area radiation monitor in which 
to do the supersensitive gamma-ray detection, because only the 
multiple layer would laminate the layer which combined the plastic 
scintillator with optical fiber in optical fiber type large area 
radiation monitor of the invention in proportion to superscription 
demand term of 4, is possible can be offered according to the 
invention in proportion to demand term of 12. [0136] . In the 
meantime, according to the invention in proportion to demand term 
of 13, in putting together in the shape of the measuring object-ee, 
because the detecting Element would have been formed in the curved 
surface state, by doing' the multiple arrangement of unit detecting 
element in which unit detecting element formed in optical fiber in 
optical fiber type large area radiation monitor of invention 
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adjoins, though it is shifted a little by some giving angles in 
"1*0, it ^{fjp[5s detecting element. It is possible that it puts 
the distance together, ;and optical fiber type large area radiation 
monitor in which to measure at the uniform sensitivity is possible 
can be offered. [0137] . And, it puts it together in the shape 
of the measuring object-ee, because according to the invention in 
proportion to demand term of 14, the plastic scintillator is bent 
in optical fiber type large area radiation monitor of the invention 
in proportion to superscription demand term of 1, and because 
detecting element would have been formed by parallel establishment 
of optical fiber in the curved surface state, and put the distance 
with the detecting ele^nt. <5 CI is possible it, and optical fiber 
type large area radiation, monitor in which ..to measure at the 
uniform sensitivity is ^possible can be offered. [0138] . By the 
above, it is possible to realize the supersensitive and uniform 
measurement in the detecting element whole area ( large area ), and 
optical fiber type large area radiation monitor in which moreover, 
the handling is easy in thin type and light weight can be offered. 


19 


